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PLATB 9 
The ultraviolet bands of S10 have been obtained in transforOler discharge and the 
mtlltionnlanolyses of (0,0), (2,0), (3.0), (4,0), (4.1) nnd (5,1) band, have been done from 
plates taken on the tbird order of B 10,6 meter concave grating spectrograph. The mole· 
cular consm'nts derived nre os follows: 
B/ = 0.7271 em-I 
re" .. 1.50B A 
Bo' := 0.6305 CIll- 1 
ra':=, 1.619 A 
In addition several perturbations have been obtained 1n the upper state. 
INTRODUCTION 
The rotational analysis of the ultraviolet band system of silicon monoxide 
lying in the region ZOOOA - 3000A was done by Saper (1932) and the 
transition involved was found to be a '" - 11;+ type transition analogous 
to the fourth positive system in CO molecule. He had also observed 
perturbations in the upper state, but his analysis was limited only to 
v' = 0 and 1 levels. Later Lagerqvist & Uhler (1953) analysed seven bands 
and obtained perturbations in the v' = 2 level also. However, they did 
not analyse bands involving higher vibratIonal levels in the upper state. 
Hence it was thought desirable to extend the analysis to bands involving 
higher vibrationallcvels in the upper state and to investigate the perturba-
tions in those levels. Previous workers obtained the spectrum from 
an arc source and photographed the spectra on a 21 ft concave grating 
spectro- graph. They have also discussed in detail the nature of perturbing 
'tates and their constants. We have now succeeded in getting the bands 
with higher vibrational levels in the upper state and a number of perturba-
tions in the different vibrational levels of the upper electroniC states have 
been detected. 
EXPBRlMENTAL 
The bands were obtained In a .....-type discharge tube through the 
ftowing vapour of SiCI.. Under this condition the bands due to SiO 
molecule lire developed well and hence other possible sources were not 
attempted. The bands were photographed in the third order of the 10.6 
meter concave grating spectrograph with a disperson of 0.23 A/mm. Iron 
arc spectrum was used as the comparison spectrum. A chlorine gas filter 
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was used to cut off the second order spectra. Exposure of nearly 10 hours 
was sufficient to photograph the spectra with good intensity. The (0,0), 
(2,0), (3,0), (4,0), (4,1) and (5,1) bands were measured and analysed. The 
(2,0) band was included since new perturbations were detected. 
ROTATIONAL ANALYSIS 
The bands show three series of lines with an intense Q branch showing 
a transition of the type '" - 'E+ (figure 1). In (4,1) band only two serles 
of lines are observed in which the series are supposed to be Q and R 
branch. Such cases are also observed by Lagerqvist in the cases of (1,1) 
and (0,4) bands. Combination differences were obtained with bands 
. having common lower vibrational levels. The rotational constants for 
these levels were obtained by plotting 6,F(J)/(J + i) ver.us (J + f)' as 
given by Herzberg (1950). For common levels mean 6,F(J) values were 
taken. The constants for the upper perturbed levels were determined from 
the 6B values obtained from the graphs, 
Q(J) = '0 + (B,' - B. ')J(J + 1) (I) 
and R(J - 1) + P(J) = 2'0 + 2(B,' - B :)J' (2) 
6B values were also obtained from the graphical rel.Hons 
li() -Z)-R(J -I)+P(J) -PI) +1) =B' _Bd' + 6D' -UI(D'- D') (3 
4J 
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the intercept of the graph at J = 0 giving the;:' B value (Oero 1935). The 
analysis and the J assignments of the individual lines are given in table 1. 
TABLE 1. 
(2,0) band 
J Q(J) P(J) R(J) J Q(J) P(J) R(J) 
------~---"-,---
44306.19 36 60.57 14.92 06.81 
04.19 10.24 1 02.54 44292.71 37 52.22 03.73 199.0 
00.34 89.94 38 43.59 098.40 91.32 
297.67 86.51 39 3486 87.74 83.62 
10 95.42 83.09 40 2S.92 71.75 76.92 
11 92.71 79.37 41 16.69 67.42 68.24 
12 89,94 75.33 42 07.33 56.B7 59.79 
13 87,37 71.09 43 097.60 45.92 51.31 
14 84.15 66.88 44 87.74 34.85 42.65 
15 80.92 62.33 45 77.75 23.39 33.71 
16 77,14 57,61 44298.14 46 67.42 11.87 24.73 
11 73.57 52.72 95.42 47 56.87 00,02 14.92 
18 69,59 47.76 92.71 4B 45.92 43988.00 05.63 
19 65.33 42.47 89.94 49 34.85 75.61 095.93 
20 60.94 36.67 86,51 SO 23.39 63,32 85.64 
21 56.26 30,67 8109 51 11.87 50.52 75.65 
22 51.34 24.41 7~.37 52 00.02 37.64 64.94 
23 46.29 17.88 75.33 53 43988.02 24.49 55.10 
24 40.88 11.38 71,09 54 75.61 11.24 43.19 
2S 35.12 04.41 69.59} 5S 61.62 97.49 32.02 66.88 56.0S1 
26 29,41 191.21 63.86 56 43.80 
83.72 20.36 
91.331 57 40.84 69.74 
08.87 
21 Il.2S 89.19 58,85 58 26.88 54.86 43996.82 
28 11.02 8M2 53,61 59 13.23 41.11 84.71 
29 10.09 16,10 47.16 60 899.40 25.85 
30 03.92 63.24 42.47 61 85.91 10.87 59.35 
31 197.21 59.79 36.57 62 71.33 46.16 
31 94.26 51.10 36.37 63 56.77 32.64 
3l 8S,12 . 42,65 24.41 64 41.11 
34 76.17 33.71 !7.88 65 25,85 
35 68.76 24.76 1S.78j \W.n 
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TABU 1. (Continued) 
(3,0) band 
J Q.(J) p(J) B(J) J Q.(J) P(J) B(J) 
9 45112.2 38 47.82 02.71 44995.58 
10 09.94 39 37.9B 892.20 B7.36 
11 07.20 40 27.83 81.56 79.02 
12 04.86 41 21.971 70.76 70.65 13 01.17 4Sl19.12 1267 
14 45080.98 17.05 42 12.67 59.57 61.97 
15 094.68 76.61 14.14 43 01.33 47.94 5292 
16 90.76 44 890.61 36.59 43.52 
17 86.75 66.10 08.58 45 79.69 24.80 34.09 
IB 82.42 59.69 04.50 46 68.69 12.54 25.16 
19 78.01 54.91 02.37 47 57.42 00.31 14.87 
20 73.04 49.29 098.84 4B 45.86 787.53 03.76, 
21 68.56 43.14 94.78 49 34.04 74.75 894.20 
22 63.28 36.65 90.76 50 23.16\ 61.36 85.37 23 57.82 30.02 86.85 17.16 
24 52.05 23.30 82.42 51 09.69 48.35 B247} 2S 46.37 16.33 78.01 70.76 
26 40.24 08.87 73.40 52 796.44 34.50 53.51 
27 33.89 01.09 68.56 53 94.51 J 32.66} 41.42 28 27.26 44993.76 63.28 81.01 19.83 
29 20.48 85.50 56.72 54 13.73 698.58 26.46 
30 13.39 77.20 50.81 55 6J.36 83.70 IUS 
31 05.99 68.87 44.73 56 66.81 01.62 
32 44998.42 60.13 38.60 S7 52.00 789.S1 
33 90.68 5I.OO 31.71 58 36.01 15.71 
34 82.75 41.81 15.01 59 63.88 
35 74.39 32.57 18.07 
36 65.75 12.98 10.12 
37 56.78 13.67 03,Ofj 
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TABI.!! 1 (Continued) 
(4,0) band 
J O(J) JV) 8(J) J Q(J) p(J) R(J) 
3 45919.63 34 76.95 36.27 18.16 
4 11.81 35 67·86 26.24 11.05 
45911.00 15.15 36 58.14 15.17 03.18 
19.63 11.53 45928.16 37 50.431 04.67 795.26 17.81 09.44 17.61 46.33 
\5.81 06.11 16.82 38 42.46 695.41 86.98 
13.60 03.10 25.77 39 31.95 84,45 78.45 
10 11.43 899.14 14.61 40 21.62 74,46 68.84 
\I 08.33 95.34 21.64 41 11.19 62.51 6\,74 
12 85.16 91.11 11.00 41 01.37 51.37 5\.39 \ 13 01.85 86.77 19.10 +l 690.55 39,41 41.45 
14 898.27 8\.78 16.82 44 79.38 26.60 32.42 '., 
IS 94.08 77.19 14.34 45 67·85 14.18 21.91 
16 90.77 7\.99 11.43 46 56.44 02.56 Il.09 
17 86.50 66.46 08.33 H 4M8 588.90 01.37 
18 82.11 60.71 05.85 48 32.54 75.97 690.55 
19 78.26 55.01 01.85 49 19.88 63.08 79.38 
10 73.15 49.14 898.27 50 07.64 48.07 68.00 
11 68.01 42.25 94.82 51 594.81 32.87 56.44 
22 62.46 35.61 89.S1 52 81.63 19.93 44.58 
13 56.70 28.74 84,82 53 68.35 32.54 
24 50.64 21.68 80.2+ 54 54.84 19.88 
25 44·46 H.27 75.18 55 40.79 07.64 
26 37.94 06.76 70.\4 56 26.77 594.81 
27 31.i4 798.07 64.56 57 12.45 81.63 
28 24.29 90.35 58.66 58 68.35 
29 17.13 81.75 52.62 59 54.84 
30 09.65 73.23 46.41 60 40.79 
31 01.82 64.46 39.83 61 26.77 
12 793.92 55.40 31.90 62 1Z.45 
13 85.59 46.33 25.53 
., 
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T ABLB 1. (continued) 
(4,1) band (5,1) band 
J Q (J) B (J) J Q(J) p(J) B(J) 
18 44656.98 16 -+5432.74 
19 50.97 17 27.45 
20 46.16 44670.50 18 21.59 
21 -+1.10 66.30 19 15.59 
22 35.86 62.95 20 08.97 45+58.00 
23 30·38 58.77 21 45428.49 03.34 54.04 
24 24.60 54.06 22 22,46 396.38 49.63 
25 18.56 -+9.23 23 16.72 89.61 44.49 
26 12.37 44 17 24 09.96 82.33 40.21 
27 06.00 38.93 25 04,48 74.22 34,93 
28 599.04 33.67 26 397.84 66.94 29.40 
29 92.24 27.79 27 90.87 58.85 Z3.89 
30 85.04 2199 28 83.84 50.51 18.00 
31 77.57 15.60 29 70·47 41.73 . 11.77 
3Z 70.03 09.1J 30 68.75 33.36 05.6,9 
33 61.97 02.28 31 61.1J 24.38 398.95 
34 53.61 595.24 32 53.29 15.16 92.04 
35 44.99 88.26 33 44.61 05'61 85.12 
36 35.65 81.09 34 36.20 295.82 77.43 
37 31.621 73.15 35 27.42 8593 69.86 22.18 36 18.34 75.55 62.13 
38 20AO 65.54 37 08.81 65.00 53.29 
39 10.31 57.44 38 299.14 54.lZ 44,81 
40 00.26 48.88 39 88.80 4310 36.20 
41 493.03 J 40.21 40 79.29 31.63 27.42 
90.16 41 68.95 20.65 18.34 
42 80.98 31.62 42 58.21 0849 Oa.81 
43 70.35 28.32 } 43 47.38 196.69 299.14 
25.65 44 3626 84.07 88.80 
44 59.56 14.94 45 24.62 71.76 78.57 
45 49.86 04.74 46 12.96 58.64 68.07 
46 37.78 494.89 t7 01.07 45.47 57.25 
47 26.29 84.50 48 188.75 31.89 46.25 
48 14.90 49 76.27 35.38 
50 63.29 23.80 
51 4983 
Sl 35.89 
J_->n __ J •• _ •• J .. • 2 .. ,X £ .• kJAIG ... 15~ at: 5:Z." e e • 
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The equality of combination differences 6,F'(J) obtained for II' = 0 level 
from different bands are colleCted in table 2 and the rotational constants 
TABU! 2 
Combination differences for band. having the same lower state v' =0 
11.1' (J)a B(J-IJ- P(Jtl) 
(0,0) (2,0) (J,O) (4.0) J (0.0) (2,0) (1,0) (4,0) band band band band band band band band 
2L75 36 105.52 105.52 104040 106.38 
24.59 37 108.44 10M1 108.01 107.81 
27.48 38 111.57 111.27 110.86 110.86 
10 3Q.43 39 m.70 113.57 114.02 112.52 
11 33.35 13.50 40 llMO 116.20 116·60 115.93 
12 36.80 35.87 H 119.93 119.23 119.45 119.47 
13 39.69 39.22 H 122.75 122.32 122.71 1Z2.33 ~, 
II 41.75 42.00 43 125.28 124.94 125_38 124.70' 
15 44.56 44.83 H 128.34 127.92 128.12 m.17' 
16 47.94 47.88 45 \31.46 IJOJ8 IJO 98 129.86' 
17 ;0.34 50.38 50.7-2 +6 114.11 13l.69 133.78 130.17' 
18 53.66 5Z.95 53.67 53.lZ 41 !l6.83 ll6.7l 1J7.6l !lU7' 
19 56.19 56.04 56.0Z .j8 lJ9.92 m.31 \40.12 !l8.29' 
20 58.48 59.27 59.23 59.60 49 142.17 14!.31 141.40 142.48' 
21 62.19 62.10 62.66 50 145.34 145.41 145.85 146.51 
12 65.16 66.21 64-66 66.08 51 147.97 148.00 147-97 148.07 
2J 66.01 67.91 67.46 61.83 52 150.83 151.16 150.76 
14 70_86 70-92 7M2 10.55 13 15187 153.10 15M3 
15 13.64 73.68 n55 73.48 54 157.61 
2. 76-79 76.48 76_92 J7.Z1 IS 159.47 
27 79.59 80.24 79.64 79.79 56 162.28 
1~ 62.ll BUS 83.06 8281 57 165.50 
Il 85.65 65.37 86.08 85.43 
JO 88.06 87.97 87.85 88.16 
31 90,86 91.16 90.68 91.01 
12 93.91 93.92 93.71 93.50 
·i 
11 %.68 96.96 .96. 78 9fi.61 i 
Ii 99.78 99.68 99.15 99.29 
35 lOl.57 102_% 102.0J 102.49 
It Corresponding linel are very much dlB'lIl<d, 
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are collected in table 3, In the case of (4.1) band where only two series 
are detected the constant for the upper state was obtained by drawing Q(J) 
TABLE 3. ROTATIONAL CONTENTS POR THB 
ULTRAVIOLET BANDS OF 
SiO (in em"') 
'. 
0,0 0.7246 1.02 0.6271 42640.75 
2.0 0,7246 1.02 0.6122 4430~,75 
3,0 0.7246 1.02 0.6062 45124.00 
4,0 0.7216 1.02 0.6002 45Q25.00 
4 I 07195 1.00 0.6002 44696.75 
5,1 07195 1.00 0.5921 414A7.IO 
Il"t =-0'7271 em-I r"e =1.508 A 
B'r .... 0.6305 cln~l r', = 1.619 A 
against J(J + 1) the slope of which gives the b,B value, The B,' value 
was obtained from the B,' value obtained from the analysis of (5,1) balld. 
The b,-type doubling in the upper '" state was obtained frem the relation 
[R(J - Q(J»)- [Q(J + 1) - P(J + 1)] =2P( J + 0' (5) 
and the value obtained is Bd - B' = p = - 7 X 10"' cm "'. 
A large number of perturbations in Q. Rand P branches are observed. 
Perturbations were detected by using equations (3) and (4) and plotting the 
expressions on tbe left hand side against J (Lagerqvist & Uhler j 953. 
Lagerqvist .t at 1958). Tbe interesting feature is that perturbations aTC 
observed in Q as well as Jl and P branches at different j values wh'ch 
indicates that both the 1\ levels of '" state are perturbed. Th. 
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